We aimed to document the pre-operative expectations in Korean patients undergoing total knee replacement using an established survey form and to determine whether expectations were influenced by sociodemographic factors or pre-operative functional status. Expectations regarding 17 items in the Knee Replacement Expectation Survey form were investigated in 454 patients scheduled for total knee replacement. The levels and distribution patterns of summated expectation and of five expectation categories (relief from pain, baseline activity, high flexion activity, social activity and psychological wellbeing) constructed from the 17 items were assessed. Univariate analyses and multivariate logistic regression were performed to examine the associations of expectations with the sociodemographic factors and the functional status.
We aimed to document the pre-operative expectations in Korean patients undergoing total knee replacement using an established survey form and to determine whether expectations were influenced by sociodemographic factors or pre-operative functional status. Expectations regarding 17 items in the Knee Replacement Expectation Survey form were investigated in 454 patients scheduled for total knee replacement. The levels and distribution patterns of summated expectation and of five expectation categories (relief from pain, baseline activity, high flexion activity, social activity and psychological wellbeing) constructed from the 17 items were assessed. Univariate analyses and multivariate logistic regression were performed to examine the associations of expectations with the sociodemographic factors and the functional status.
The top three expectations were relief from pain, restoration of walking ability, and psychological well-being. Of the five expectation categories, relief from pain was ranked the highest, followed by psychological well-being, restoration of baseline activity, ability to perform high flexion activities and ability to participate in social activities. An age of < 65 years, being employed, a high Western Ontario and McMaster Universities osteoarthritis index function score and a low Short-form 36 social score were found to be significantly associated with higher overall expectations.
Patient satisfaction is an important measure of outcome. 1, 2 Despite the successes of total knee replacement (TKR), a number of patients are not entirely satisfied with the result. [2] [3] [4] [5] [6] [7] [8] [9] [10] This may be because of incomplete relief from pain, residual functional disability or unmet expectations. Consequently, an understanding of the patients' expectations pre-operatively is important if they are to be satisfied postoperatively. In addition, what patients really expect from TKR could have implications for the design of prostheses, the surgical techniques used, and post-operative rehabilitation. Few rigorous studies on this subject have been performed to date. [11] [12] [13] [14] [15] In one previous study, it was suggested that a survey form consisting of 17 items could be used to evaluate the expectations of patients undergoing a TKR. 12 Furthermore, it was claimed that this patientderived survey form, the Knee Replacement Expectation Survey, was a valid and reliable tool which encompassed a wide spectrum of patient interests.
We undertook to document the preoperative expectations of Korean patients undergoing TKR for advanced osteoarthritis (OA) using a validated and reliable survey form and to determine whether expectations were influenced by sociodemographic factors and the pre-operative functional status. We hypothesised that relief from pain and the restoration of baseline activity would be the key expectations and that such expectations would be associated with sociodemographic features and the pre-operative functional status.
Patients and Methods
We carried out a prospective study of patients undergoing primary TKR at our hospital between April 2007 and March 2009. The inclusion criteria were a diagnosis of primary OA, the absence of a systemic condition which might reasonably be considered to influence patient expectations substantially (such as cancer, dementia, Parkinson's disease and the sequelae of a cerebrovascular accident), agreement to participate in the study, completion of the expectation survey form and a sociodemographic questionnaire, and the availability of information about functional status. Of the 547 patients eligible for this study, 454 (661 knees) (83.0%) were included and 93 (17.0%) were excluded. The reasons for exclusion were a diagnosis other than primary OA (rheumatoid arthritis or secondary OA) in 15, the presence of a systemic infirmity in 27, refusal to participate in the study in 22, failure to complete the survey form or the sociodemographic questionnaire in 13, and incomplete availability of information about functional status in 16.
A total of 247 patients (54.4%) had unilateral TKR and 207 (45.6%) bilateral TKR either simultaneously or with an interval of between seven and 14 days. There were 419 women and 35 men with a mean age of 69.2 years (49.0 to 95.0), a mean height of 152.3 cm (135.0 to 175.0), a mean weight of 63.4 kg (37.0 to 102.0) and a mean body mass index (BMI) of 27.3 kg/m 2 (17.7 to 40.0). All were ethnically Korean. The study was approved by the Institutional Review Board of our hospital, and informed consent was obtained from all the patients. Survey of patient expectations. Patient expectations were surveyed using the knee survey form which consists of 17 questions. 12 Participants were requested to answer these questions using one of five codes as follows: 'very important', 'somewhat important', 'slightly important', 'I do not expect this' and 'this does not apply to me'.
A research assistant (YGK) carried out the survey and read the questions to participants if they were unable to read the form.
Collection of sociodemographic data and information of functional status. Sociodemographic data and information on the functional status were collected by a research assistant (YGK) using a questionnaire. This contained 11 questions which addressed age, gender, BMI, level of education, religion, the presence of a spouse, living with family, lifestyle, residential area, occupation and level of income. Functional status was evaluated using the range of movement (flexion contracture and further flexion), the American Knee Society (AKS) knee and function scores, 16 the Western Ontario and McMaster Universities arthritis index (WOMAC) (pain stiffness and function), 17 and the Short-form (SF)-36 (eight subscales and two summary scores). 18 The range of movement was measured by the same research assistant to the nearest 5° using a standard 38 cm clinical goniometer with the patient supine. For patients undergoing bilateral TKR, the scores of the knee with more severe pain and/or greater radiological severity were taken as being representative. Statistical analysis. Statistical analyses were carried out using the SPSS version 12.0 for Windows statistical package (SPSS Inc., Chicago, Illinois) and a p-value ≤ 0.05 was considered to be significant.
Surveyed expectation levels were calculated using a Likert scale of 0 to 4 points as follows: 'very important' (4 points), 'somewhat important' (3); 'slightly important' (2); 'I do not expect this' (1); and 'this does not apply to me' (0). The 17 items were ranked by the mean and median score, and distribution patterns of the scores were assessed by noting the proportion of patients who selected the highest score (4 points), the intermediate scores (1 to 3 points), and the lowest score (0 point). In order to quantify the overall expectation level, the summated score was calculated by adding the scores of all 17 items (possible range 0 to 68 points). Furthermore, to analyse the characteristic features of expectation, the 17 items were reconstituted into five categories (relief from pain, baseline activity, high flexion activity, social activity and psychological well-being; Table I ). A previous study which investigated the associations between expectation and satisfaction in patients undergoing total hip replacement used a similar method. 19 The ranking of the five categories was determined using the mean score, and distribution patterns were examined by noting the proportion of patients with a score below the 25th percentile, between the 25th and 75th percentiles and above the 75th percentile. The internal consistency of the reconstitution into the five categories was tested using Cronbach's alpha. 20 In order to determine whether expectations were influenced by sociodemographic factors and functional status, two phases of statistical analysis were conducted. First, the patients were classified into three (low 33%, middle 33% and high 33%) expectation groups for the summated expectation and for the two expectation categories, baseline activity and social activity. The low and high expectation groups were compared for the aforementioned 11 sociodemographic factors and functional status represented by the range of movement and the AKS, WOMAC and SF-36 scores. The middle expectation group was excluded from the comparisons to eliminate any uncertainty effect which might have blunted the discriminatory power. Since expectations with respect to relief from pain, high flexion activity and psychological well-being were extremely skewed to the highest level, it was not possible to form three expectation level groups for the three categories. The patients were therefore divided into two groups (0 to 3 points versus 4 points for relief from pain and psychological well-being, and 0 to 7 versus 8 for high flexion activity). In order to facilitate the analyses, each sociodemographic factor was dichotomised: < 65 years (102 patients) versus ≥ 65 years (352 patients) for age, male versus female for gender, < 25 kg/m 2 versus ≥ 25 kg/m 2 for BMI, high school or below versus college or higher for level of education, Christianity (Catholicism and Protestantism) versus others for religion, with versus without for the presence of a spouse, with versus without for living with family, traditional Asian versus Western for lifestyle, rural versus urban for residency area, employed versus unemployed for occupation and below 3 million Korean Won (KW, currently equivalent to United States 2700 dollars) per month versus over 3 million KW per month for level of income.
The statistical significance of differences between any two groups was determined using the chi-squared test for categorical variables and the Mann-Whitney U test for continuous variables. In the second phase of the analysis, we used multivariate logistic regression. The dependent variable in the regression was whether patients were classified to the high expectation level group for the summated expectation and the three expectation categories. Two expectation categories, relief from pain and psychological well-being, were omitted because the regression model could not be established. The sociodemographic factors or components of clinical rating scales with p-values ≤ 0.1 identified by the univariate comparisons described above were included as covariates in the backward stepwise multivariate logistic regression models. Adjusted odds ratios (OR) with the 95% confidence interval (CI) and the p-value were calculated. In our study, an OR of 'x' meant that the odds of having a high expectation was 'x' times greater if the designated dichotomised sociodemographic factor was present rather than absent, and was 'x' times greater for each five-point increase in a clinical rating scale, as relevant.
Results
The top three expectations for individual items were relief from pain, walking ability and psychological well-being (Table II) , and the order of the five expectation categories by the mean expectation score per item was relief from pain (4.0), psychological well-being (3.8), baseline activity (3.4), high flexion activity (3.3) and social activity (2.4) ( Table  III) . Most patients expected complete relief from pain (336 patients, 74%) and the ability to walk a long distance (318 patients, 70%). A large number selected the option 'this item does not apply to me' to the following items: need for walking aid (204 patients, 45%), sexual activity (236 patients, 52%), and employment (254 patients, 56%). In addition, summated expectation and the five expectation categories showed unique distribution patterns (Table III) . The distribution of the summated expectation scores showed a relatively wide distribution pattern, in that 190 patients (41.8%) had an expectation score between the 25th and the 75th percentiles and 259 patients (57.1%) had a score above the 75th percentile (Table III, Fig 1a) . By contrast, most patients had extremely high expectations for relief from pain and psychological well-being. The number of patients with a score above the 75th percentile was 440 (97%) for relief from pain and 367 (80.8%) for psychological well-being (Table III, Figs 1b and 1f) . Expectations about baseline activity and high flexion activity were less disproportionately distributed to a higher expectation: 345 patients (76.0%) had a score above the 75th percentile for baseline activity and 254 patients (56.0%) for high flexion activity (Table III, Figs 1c and 1d) . By contrast, patients reported a lower level of expectation for the restoration of social activity and only 91 patients (20%) had a score above the 75th percentile (Table III, Fig. 1e ). Cronbach's alpha coefficients were 0.77 for baseline activity, 0.86 for high flexion activity and 0.74 for social activity which verified both the relevance and validity of the reconstitution of expectation category.
Multivariate logistic regressions in conjunction with comparisons between the high and low expectation groups showed that patient expectations were influenced by sociodemographic factors and the pre-operative functional status (Table IV) . A higher summated expectation was found to be associated with an age < 65 years (OR 3.0), being employed (OR 4.6), poorer WOMAC function score (OR 1.1 per five points) and a poorer SF-36 social function score (OR 0.9 per five points). The variables entered as covariates for the regression as being significant at p = 0.1 in the univariate comparisons were age < 65 years, male gender, the presence of a spouse, rural residence, being employed, three WOMAC scores (pain, stiffness and function), and two SF-36 subscales (bodily pain and social function). A higher expectation for baseline activity was found to be associated with the state of being employed (OR 3.5), a poorer AKS function score (OR 0.9) and a poorer SF-36 social function score (OR 0.9). The variables entered as covariates for the regression were traditional Asian lifestyle, rural residence, being employed, flexion contracture, AKS function and three subscales (physical function, role physical, social functioning) and one summary score (physical component summary) of the SF-36. A higher expectation for high flexion activity was found to be associated with current employment (OR 2.3). A higher expectation for social activity was found to be associated with age < 65 years (OR 5.1), current employment (OR 4.2) and a poorer WOMAC function score (OR 1.2). The variables entered as covariates for the regression were the presence of a spouse, being employed and two SF-36 subscales (role physical and role emotional).
Discussion
Positive expectations can increase compliance with treatment, 21 and realistic expectations may reduce postoperative dissatisfaction. [2] [3] [4] [5] [6] [7] [8] [9] Our findings support the hypothesis that patients undergoing TKR have higher expectations for relief from pain and restoration of baseline activities than other considerations. The former was the top item in terms of the mean expectation score and all items in the baseline activity category received high scores (Table II) . Furthermore, relief from pain and the baseline activity items showed a notably skewed distribution towards the highest expectation point (Table III, Fig. 1 ). Of the 454 patients, 441 (97.1%) returned a highest score for relief from pain and 345 (76.0%) did so for baseline activity, which is in sharp contrast to the findings for social activity (91 patients, 20%) and high flexion activity (254 patients, 56%). Expectation of high flexion activity and social activity, which the authors had expected to vary substantially among patients, were ranked relatively low, and were distributed less disproportionately so that a considerable Histograms of the distribution of a) the summated expectation and the five expectation subgroups including b) relief from pain, c) baseline activity, d) high flexion activity, e) social activity and f) psychological well-being. form or method of analysis. 12 However, our findings of higher expectations for relief from pain and baseline activity are in accord with the findings of previous studies. 8, 9, 12, 19 In a study of American patients, 52% of patients undergoing TKR expected complete relief from pain and 65% expected a walking ability of greater than one mile. 12 A study comparing expectations in patients from Australia, the United Kingdom and the United States found that expectations for relief from pain were universally high in all patients with no significant difference between nationalities. 8 Comparisons of the ranks by the mean expectation score of the current study with those by the percentage being cited in the study by Mancuso et al 12 revealed an interesting difference (Table V) . In our study, items were ranked by the category as relief from pain, psychological well-being, baseline activity, high flexion activity, and social activity, and this is not consistent with their findings. 12 In the previous study, recreational activity and sports activity, which would belong to the sports activity category in our study, were ranked high (the fifth and the sixth, respectively) whereas in our study they were the 14th and 12th, respectively. It Being employed (IV) * ranks were made using likelihoods (expressed as percentages) of being cited in two interviews in the study by Mancuso et al 12 and using the mean expectation score in our study † categories I, II, III, IV and V indicate relief from pain, baseline activity, high flexion activity, social activity and psychological wellbeing seems that Korean patients undergoing TKR have a lower expectation of restoration of social activities than Western patients, which may reflect the high proportion of elderly and female patients in our study. One surprising finding was the high expectation attached to psychological well-being which achieved a mean score of 3.7 of 4.0 points. Furthermore, 367 patients (81%) of patients expected the highest level. It is not clear why our patients had such a high expectation of psychological wellbeing or whether this finding was unique to our study. In the study by Mancuso et al 12 in which the use of the knee replacement expectation survey was originally proposed, about 76% of patients mentioned psychological well-being.
If the level of pre-operative expectation can be determined by the patients' sociodemographic or functional status, this might contribute to the optimisation of their care and increase their satisfaction. If a patient holds an unrealistically high expectation of a high degree of flexion, they are not likely to consider a current TKR to be a successful procedure, 22, 23 and thus attempts could be made to modify their expectations pre-operatively. A recent study has shown that pre-operative expectations could be modulated by offering pre-operative educational sessions on the outcome after TKR. 11 However, the association of expectation with sociodemographic factors remains controversial. 2, 6, 9 Likewise, the association between expectations and preoperative functional status is also controversial. Several authors have reported that expectations correlated well with baseline functional status, signifying that patients with a better pre-operative functional status expect more. 6, 8, 24 By contrast, other authors have found an inverse relationship between the pre-operative functional status and expectations in patients undergoing hip replacement. 25 Our findings suggest that patients with certain sociodemographic features such as being < 65 years of age, in work and with a poorer functional status, will have higher expectations in all categories. However, considering the relatively smaller ORs around 1.0, the inverse relationship between pre-operative function status and expectation should be interpreted carefully.
There are several limitations to our study. First, the demographic characteristics of our patients should be considered when extrapolating our findings to populations with different characteristics. All our patients were ethnic Koreans, and most were elderly (mean age 69 years) and female (419 patients, 92%). Studies in populations with different sociodemographic features may give different results. Secondly, we used the knee replacement expectation survey form whose validity, test-retest reliability and clinical usefulness have been described. 11, 12 Many other previous studies which have investigated patient expectations in joint replacement surgery involved only a few items or focused on overall expectation scores, which could not have captured all the expectations of the patients. [2] [3] [4] [5] 8, 9, 24, 26 However, the 17 items used in our study may not have covered the entire spectrum of expectations, particularly for those from a different cultural background. Thirdly, a substantial number of the patients underwent bilateral TKR (207 patients, 46%), and the knees with more severe symptoms were used to analyse the association between expectation and function. We believe that disability and its psychological effects are determined by knees which have more severe symptoms. However, it has not been shown beyond doubt which of the two knees is more representative. Finally, our study does not contain information about the relationship between expectation and post-operative satisfaction. Therefore, we could not draw definite conclusions on how pre-operative expectations should be modified to improve post-operative satisfaction.
In our study of mostly elderly female Korean patients undergoing TKR there was a high expectation of relief from pain, restoration of walking ability and psychological wellbeing, whereas the expectation was more variable for high flexion activity and social activities. Furthermore, our study indicated that in such patients, a higher overall expectation was associated with certain sociodemographic features, namely an age < 65 years, being employed, a higher WOMAC score and a lower SF-36 score. These findings should be considered when designing education and rehabilitation protocols to inform patients about the appropriate expectations from TKR.
Supplementary material
The questionnaire for pre-operative expectations modified from the knee replacement expectation survey form and the questionnaire for the assessment of sociodemographic factors are available with the electronic version of this article on our website at www.jbjs.org.uk
Listen live
Listen to the abstract of this article at www.jbjs.org.uk/interactive/audio No benefits in any form have been received or will be received from a commercial party related directly or indirectly to the subject of this article.
